Foraging currencies for non-energetic resources: pollen collection by bumblebees
Animals sometimes forage for resources whose benefits are not energy-based. In such cases, the benefits and costs of foraging cannot be directly compared, making it difficult to evaluate the currency of fitness maximized by the animal's behaviour. For bees, pollen represents such a resource, because they collect pollen as the sole protein source for developing larvae, rather than as a source of energy. This study compared three currencies that could be maximized during pollen collection by bumblebees (Bombus spp.) foraging on different lupin species (Lupinus spp.): pollen collected per inflorescence, pollen collection rate (gross benefits/time) and pollen collection efficiency (gross benefits/costs). Bees visiting lupin inflorescences begin foraging low on an inflorescence and then move upward through a gradient of increasing pollen availability. To maximize each currency, we predicted that a bee would begin foraging at a different position along a lupin inflorescence, depending on the relative influences of the time and energy costs associated with handling flowers and flight. Based on comparisons of observed and predicted starting positions for seven situations, maximization of gross pollen-collection efficiency predicted observed behaviour better than either pollen collected per inflorescence or gross rate of pollen collection. Such maximization of pollen-collection efficiency would enhance a bee's lifetime input of pollen to her colony, as has been demonstrated for nectar-collecting bees. Hence, the economics of foraging for non-energetic resources do not differ qualitatively from foraging for energy.Copyright 1997 The Association for the Study of Animal Behaviour1997The Association for the Study of Animal Behaviour